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Seal Arrangement 

The invention relates to a piston valve unit for a braking system and in particular, but not 
exclusively, a seal arrangement for a piston valve unit. 

In the railway industry, there are standard service intervals and lifetimes for various 
components. The standard servicing interval for most components is nine years and the 
component is expected to have a lifetime of forty years. Railway cars also exhibit high 
usage compared to other land based forms of transport. 

Conventional brake systems for railway cars are pneumatically driven and generally use 
diaphragm valves to control the application and release of pressure to the brake actuators. 
Considering the normal usage of a railway car, it is expected that the valve will have 44 
million open/close cycles between services and a life time of 196 million open/close 
cycles. Diaphragm valves have been the preferred option historically due to their 
reliability and robustness, which permits the industry standard servicing intervals and 
lifetimes to be met 

However, for more modem systems, it is desirable to have electronic control of the brake 
system to permit new technologies to be introduced. One possibility is the use of a piston 
valve type arrangement, in which the piston position is toggled between two positions. To 
maintain the pressure in the valve, the piston is provided with piston rings. However, a 
significant problem with piston valves is that the wear on the surface of the piston bore and 
piston ring is high and in many cases leads to failure of the valve between servicing 
intervals. 

The present invention seeks to provide a piston valve unit having a seal arrangement with 
reduced likelihood of failure between service intervals and a higher operational life for the 
bore. 

According to the invention there is provided a seal arrangement for a sliding seal, which 
seal arrangement is disposed on a body adapted to move in use, the seal arrangement being 
adapted to provide a seal between the moving body and a surface of a second body, 
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wherein the second body is formed of a material having substantially aligned inclusions or 
micro-cracks formed in the surface of the second body, which inclusions or micro-cracks 
have a longitudinal direction wherein, in use, the direction of motion of the seal 
arrangement is substantially parallel to the longitudinal direction of the inclusions or 
micro-cracks. 

In a preferred embodiment, the seal arrangement comprises an O ring, the moving body 
comprises a piston and the second body comprises a piston bore. Preferably, the seal has a 
circular cross-section. Preferably, the second body is formed from an extruded material. 
Preferably, the second body is formed of extruded anodised aluminium. Preferably, the 
seal is formed of polyurethane. 

In a preferred embodiment the seal arrangement is provided in a brake valve arrangement 
for a railway vehicle braking system comprising a piston valve. 

An exemplary embodiment of the invention will now be described in greater detail with 
reference to the drawings in which: 

Fig. 1 shows a piston valve unit. 

Fig. 1 shows a piston valve unit for use in a pneumatic railway brake system comprising a 
main body 1 and a top body 2 disposed on the upper surface of the main body 1, wherein 
the main body 1 is provided with a piston bore 3, which piston bore is vented by a further 
bore 5. The main air supply is provided via an air passage 7 having a choke 8 to a first 
piston bore 3. The air passage 7 then divides with one arm passing to an output stage and 
the second arm passing to an exhaust passage with a choke 9 at its lower end, which is 
adapted to vent the valve. 

The piston bore 3 have a stepped structure with the narrower cross section located at the 
lower part of the bore. Each piston bore is provided with a piston 10 having a stepped 
cross section with the narrower cross section located at the bottom end and the wider cross 
section located at the upper end. Each section is provided with a piston ring 12. The 
operation of each valve is controlled by a respective micro-solenoid 13 which controls the 
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application of a pilot pressure into the respective upper chambers of the valves. The 
pistons toggle between two positions with a stroke of several millimetres. 

The seal 12 is typically a polyurethane O-ring, although other squeeze seal designs are 
possible, and the body of the valve is made from extruded aluminium. The piston bore 3 is 
anodised. 

The number of sliding operations over which the seals 12 maintain the required 
performance is dependent on many factors such as material hardness, lubrication, 
temperature of operation and frictional values of materials. 

It has been discovered that the initial surface finish within reasonable tolerances has little 
effect on the lifetime of the seals 12. However, equally the failure of the sealing 
arrangement is surprisingly not caused by wear of the ring. The microstructure of the base 
material surface will typically show many inclusions or micro-cracks. Such inclusions or 
micro-cracks are generally irregular in shape and so have a longitudinal length which is 
greater than the lateral width. The hard anodised coating is porous and columns of 
inclusions extend to Ihe surface undermining the near surface material making this friable, 
which then in use cause craters. As the seal slides across the craters, approximately 
perpendicular to the inclusion elongation causing the edges of the crater to crack and 
eventually break away, thus increasing the size of the crater. The hard particles of 
aluminium released in this way become trapped between the seal 12 and the piston bore 3 
and act as an abrasive both embedding in the seal and wearing away the surface of the 
piston bore, which in turn will lead to a reduction in sealing efficiency and the failure of 
the valve. 

Surprisingly, it has been further discovered that the inclusions are substantially oriented in 
the direction that the base material is extruded and that when a sliding force is applied 
along the inclusion, the surface material exhibits different behaviour and the edges of the 
crater do not crack to the same extent as with an inclusion having a different orientation. 
Therefore if the grain structure of the base material forming the piston bores is 
longitudinally aligned with the direction of motion of the seal, the action of the sliding seal 
causes the seal to bed in rather than abrade. This provides a greatly increased seal life. 
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Although the base material has been described as extruded aluminium, it would be possible 
to use other materials. It would also be possible to use manufacturing techniques other 
than extrusion as long as these exhibit substantially aligned micro-cracks and inclusions. 



